Introduction
The major challenge in modern microbial analytics is the realization of a robust and reliable on-site detection system that allows a complete analysis of complex media, including the sample preparation up to the detection of specific biomolecules. An approach towards based on functionalized polymer beads for the isolation of whole bacteria or DNA from soils and an automated microchip platform with an integrated DNA chip for the detection, is presented.
Methods
For the analysis of microorganisms it is of significant importance to apply a special sample preparation and sample handling since the microorganisms as well as the matrix they appear in are highly complex. The requirements of an on-site application for the isolation and detection are parallelization, miniaturization and high degree of automation. However the complex matrices complicate a user friendly on-site detection. The required specifications are provided by polymer and magnetic beads. The already presented detection based on a biochip using an electrical detection scheme for the analysis is cost effective and robust. The biochip with a surface modification ensures the specific binding of capture molecules that binds other biomolecules through biomolecular interactions. A definite labelling enables the detection of complementary bindings of biomolecules and special structuring of chips with metallic nanostructures in combination with a silver deposition allowing a selective as well as sensitive electrical and optical detection. Fig.1 . Fig.2 . Fig.1 . The result of a PCR after the extraction with polymer beads. A: extraction without polymer beads; B: polymer beads direct in the soil and C: beads in flotated soil sample. Fig.2 . The grey value analysis compared to the conductance measurement of the biochip that was hybridized with 17,25pmol/µl PCR product of extracted DNA.
Results
The exposed graph shows the result of the detection of extracted DNA of bacillus subtilis out of a soil sample using polymer beads and the already introduced biochip platform for readout. Due to the DNA-based method we are able to adapt this method to different tasks.
Conclusion
The aim is an improved and fast method for identification and characterization of microorganisms out of complex media on single cell level without cultivation. The challenge is the on-site sample preparation and handling and the integration of all single proceeding steps in one compact, easy and robust system.
